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WHAT IS CLAIMED IS: 

1 . A method for replicatiAg locally a signal generated remotely, comprising: 
estimating a first parameter of the signal remotely; 

estimating a second paraSpeter of the signal locally, the second parameter being 
different from the first parameter; and 

modifying a second signa^ to replicate the signal as a function of the estimated 
first and second parameters. 
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2. The method of claim 1 wherein the second signal comprises white noise. 



3 . The method of claim 1 wherem the first parameter comprises energy of the signal 
and the second parameter comprises spectraUcharacteristics of the signal. 

cQ 1 5 4. The method of claim 3 whereinuhe modification of the second signal comprises 

P scaling the second signal as a fimction of the esmmated energy, and filtering the second signal as 

a function of the estimated spectral characteristics. 



5. The method of claim 4 wherein t^e second signal comprises white noise. 

20 6. The method of claim 4 wherein Ihe estimation of the spectral characteristics 

comprises estimating filter coefficients which model the spectral shape of the signal, the filtering 
of the second signal being a function of the estimated filter coefficients. 



7. The method of claim 6 wherein the estimation of the filter coefficients comprises 
25 calculating autocorrelation coefficients, the filtef coefficients being a function of the 
autocorrelation coefficients. 
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8 . The method of claim 1 wherein the estihiation of the filter coefficients comprises 
calculating linear prediction coefficients, the filter co|pfficients being a fimction of the linear 
prediction coefficients. 

9. The method of claim 1 further comprisirk estimating the first parameter locally, 
the estimation of the second parameter being performed only during a time period when the 
locally estimated first parameter satisfies a criteria. 
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1 0. The method of claim 9 wherein the first parameter comprises energy of the signal 
and the second parameter comprises spectral characteristics of the signal. 

1 1 . The method of claimVl 0 wherein the criteria is satisfied only when the difference 
between the remotely estimated energy and the locally estimated energy is less than a threshold. 
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12. A method for replicating, at a near end, far end background noise of a signal 
generated by a far end, comprising: 

estimating a first parameter of the far end background noise at the far end; 

transmitting the first parameter and the signal fi"om the far end to the near end; 

estimating a second parar^eter different jfrom the first parameter of the far end 
background noise at the near end; and 

modifying a noise signal toVeplicate the far end background noise as a function 
of the estimated first and second parameter 

13. The method of claim 12 wheiein the noise signal comprises white noise. 
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14. The method of claim 12 wherein the first parameter comprises energy of the far 
end background noise and the second paramete\ comprises spectral characteristics of the far end 
background noise. 

15. The method of claim 14 wherein ihe modification of the noise signal comprises 
scaling the noise signal as a fixnction of the estimated energy, and filtering the noise signal as a 
fiinction of the estimated spectral characteristics. 
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16. The method of claim 15 wherein tHje estimation of the spectral characteristics 
comprises estimating filter coefficients which model the spectral shape of the far end background 
noise, the filtering of the noise signal being a function of the estimated filter coefficients. 
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17. The method of claim 16 wherein the estimation of the filter coefficients 
comprises calculating autocorrelation coefficients, the ^Iter coefficients being a fijnction of the 
autocorrelation coefficients. 



35 



18. The method of claim 17 wherein the Estimation of the filter coefficients 
comprises calculating linear prediction coefficients, the filter coefficients being a fiinction of the 
linear prediction coefficients. 
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19. The method of claim 12 further comprising estimating the first parameter of the 
background noise of the transrnitted signal at the near end, the estimation of the second parameter 
at the near end being performed only during a time period when the first parameter estimated at 
the near end satisfies a criteria. 

20. The method of claim 1 9 wherein the first parameter comprises energy of the signal 
and the second parameter comprises spectral characteristics of the signal. 
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2 1 . The method of claim 20 wherein the criteria is satisfied only when the difference 
between the energy estimated at the^far end and the energy estimated at the near end is less than 
a threshold. 



22. A local receiver for replicating a signal generated by a remote transmitter, the 
local receiver adapted to receive the s)|gnal and a first parameter of the signal, the local receiver, 
1^ comprising: 

a signal estimator to est j^ate a second parameter of the signal different fi:*om the 
first parameter; and 

a signal generator to mod\fy a second signal to replicate the signal as a fimction 
of the first and estimated second paramerbrs. 
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23. The receiver of claim 22 wmerein the second signal comprises white noise. 



24. The receiver of claim 22 wherein the first parameter comprises energy of the 
signal and the second parameter comprises sroectral characteristics of the signal. 
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25. The receiver of claim 24 wh&rein the signal generator comprises a power 
controller to scale the second signal as a functiom of the energy, and a synthesis filter to filter the 
second signal as a function of the estimated speatral characteristics. 
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26. The receiver of cl^m 25 wherein the signal generator cjmiprises a noise source 
to generate the second signal. 

27. The receiver of claim/^ wh^ein the noise^^urce comprises a white noise 
generator. 



28. The receiver of claim 
2^ logic to calculate autocorrelation cd 



24 wherein the signal estimator comprises autocorrelation 
fficient^ror the signal, the filter logic generating linear 
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prediction coefficients as a functiom of the autocorrelation coefficients, the fihering of the second 
signal by the synthesis filter being a function of the linear prediction coefficients. 

29. The receiver of claim E2 wherein the signal estimator comprises an estimator to 
estimate the first parameter the of trae signal at the receiver, the estimation of the second 
parameter being performed only during^a time period when the estimated first parameter at the 
receiver satisfies a criteria. 
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30. The receiver of claim 29 wherein the first parameter comprises energy of the 
signal and the second parameter comprisesXspectral characteristics of the signal. 
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3 1 . The receiver of claim 30 wherJdn the criteria is satisfied oniy when the difference 
between the energy estimated by the signal esiiijamor^h^ the energy recejved by the receiver is 
less than a threshold. 

32. A near end receiver for repli^atind far en(Uljagj£gfbund noise in a signal generated 
by a far end transmitter, the near end receiver being aflapted to receive the signal and a first 
parameter of the signal, the near end receiver conmrising: 

a noise estimator to estimate a secoiid parameter of the far end background noise 
different from the first parameter of the far end background noise; and 

a noise generator to mocmfy a noiseysignal to replicate the far end background 
noise as a fimction of the first and estimated seco/d narameters. 
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33. The receiver of claim 32 wherein the noiTge generator comprises a noise source to 
generate the noise signal. 

34. The receiver of claim 32 wherein the noise source comprises a white noise source. 



35. The receiver of claim 32 wherein the firstvparameter comprises energy of the 
signal and the second parameter comprises spectral characteristics of the signal. 

30 36. The receiver of claim 35 wherein the noise generator comprises apower controller 

to scale the noise signal as a function of the energy, and a synthesis filter to filter the noise signal 
as a function of the estimated spectral characteristics. 
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37. The receiver of claim 36 wherein the noise estimator comprises autocorrelation 
logic to calculate autocorrelation coefficients for the far end background noise, and filter logic 
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to generate linear prediction coefficients as a function of the autocorrelation coefficients, the 
estimated spectral characteristics comprising the linear prediction coefficients. 

38. The receiver of claim 32^ wherein the noise estimator comprises an estimator to 
estimate the first parameter the of theVsignal at the receiver, the estimation of the second 
parameter being performed only during a\time period when the first parameter estimated at the 
receiver satisfies a criteria. 
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39. The receiver of claim 38 wnerein the first parameter comprises energy of the 
signal and the second parameter comprises spectral characteristics of the signal. 
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40. The receiver of claim 39/wherein the cn^eria is satisfied only when the difference 
between the energy estimated by the j^ise esl||mj tor and the energy received by the receiver is 
less than a threshold. 

41 . A transmission system, compnsittg: 
a far end transmitter which genemtes a far end signal having background noise, 

the far end transmitter having a nc ise estimator ^estimate a first parameter of the background 
noise; and 

a near end receiver dbupled to tli(e far^nd transmitter adapted to receive the signal 
and the estimated first parameter, tF^ near end recewer having a noise estimator to estimate a 
second parameter different fi*om the fbst^rameter of the background noise of the received far 
end signal, and a noise generator to modify a noise signal to replicate the background noise as 
a function of the estimated first and second parameters. 
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42. The transmission system of claim 41 whprein the noise generator comprises a 
noise source to generate the noise signal. 



43 . The transmission system of claim 42 where^ the noise source comprises a white 
noise source. 

30 44. The transmission system of claim 4 1 wherein tfiie first parameter comprises energy 

of the background noise and the second parameter comprises spectral characteristics of the 
background noise. 
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45. The transmission system of claim 44 wherein the noise generator comprises a 
power controller to scale the noise signal as a function of the estimated energy, and a synthesis 
filter to filter the noise signal as a function of the estimated spectral characteristics. 



46. The transmission system of claim 45 wherein the noise estimator of the receiver 
comprises autocorrelation logic to calcmlate autocorrelation coefficients for the background noise, 
and filter logic to generate linear prepiction coefficients as a function of the autocorrelation 
coefficients, the estimated spectral characteristics comprising the linear prediction coefficients. 

47. The transmission system of claim 41 further comprising a network coupling the 
far end transmitter to the near end receiver. 

48. The transmission systemiof claim 47 wherein the far end transmitter further 
comprises a packetization engine to fornfeniteJ^ end signal and /the estimated first parameter 
into a packet for transmission over therne|twork,Nand the near ena receiver further comprises a 
depacketization engine to depacketee top far end signal and the estimated first parameter 
received fi:om the network before the estimkteil first paramejCT is coupled to the noise generator. 

49. The transmission/system omclmn 4?^rther comprising a far end telephony 
device coupled to the far end transmitter, and a near end telephony device coupled to the near end 
receiver, the near end telephony device being adapted to receive the replicated far end 
background noise generated by the noise generator. 

50. The transmissiom sysj;em of claim 49 wherein the near end and far end telephony 
devices each comprises a telephone. \ 



5 1 . The transmission system of claimUl wherein the noise estimator of the receiver 
comprises an estimator to estimate the first parameter the of the signal, the estimation of the 
second parameter being performed only during a time period when the first parameter estimated 
at the receiver satisfies a criteria. \ 

52. The transmission system of claim 5 1 vwierein the first parameter comprises energy 
of the signal and the second parameter comprises spectral characteristics of the signal. 

53. The transmission system of claim 52 wmerein the criteria is satisfied only when 
the difference between the energy estimated by the noiseWtimator of the receiver and the energy 
estimated by the noise estimator of the transmitter is less than a threshold. 
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54. The transmission systdbi of claim 51 wherein the receiver further comprises a 
voice activity detector to detect voice irathe signal, the voice activity detector having a hangover 
period extending in time from the end oftvoice in the signal to a time in which the voice activity 
detector declares that the signal is withouuvoice, the estimator of the receiver estimating the first 
parameter of the signal only during the hangover period. 

55. A method for replicating farWd background noise at a near end, comprising: 
generating, at the far end, a faAend signal having voice and the background noise; 
estimating, at the far end, a firslparameter of the background noise without voice; 
transmitting the signal and the Estimated first parameter of the background noise 

from the far end to the near end; 

estimating, at the near end, a second parameter different from the first parameter 
of the background noise; and 

modifying, at the near end, a noisj^ signal\to replicate the background noise as a 
fiinction of the estimated first and second paraoAe\ers. 

56. The method of claim 55 wherein th\ noisfe\signal cornj^rises white noise. 
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57. The method of claim 55 wherein thh first parameter comprises energy of the 
background noise and the second parameter comprises^ectral characteristics of the background 



noise. 



25 



58. The method of claim 57 whdrein the^modification of the noise signal comprises 
scaling the noise signal as a fiinction of the festiiMfted endf gy, and filtering the noise signal as a 
fiinction of the estimated spectral characteristics. 

59. The method of claim 58 wherein the estimation of the spectral characteristics 
comprises estimating filter coefficients which model the spectral shape of the background noise, 
the filtering of the noise signal being a function of the estimated filter coefficients. 



30 



60. The method of claim 59 wherein the estinktion of the filter coefficients 
comprises calculating autocorrelation coefficients, the filter coel[ficients being a fiinction of the 
autocorrelation coefficients. 
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61. The method of claim 59 wherein the estimatidjn of the filter coefficients 
comprises calculating linear prediction coefficients, the filter coeffiqents being a fijnction of the 
linear prediction coefficients. 
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62. The transmission sy^em of claim 55 wherein the transmission of voice comprises 
transmitting voice over a network. 

63. The method of claim ^5 further comprising transmitting the replicated far end 
background noise from the near end rebeiver to a telephony device. 
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64. The method of claim 63\wherein the near end telephony device comprises a 
telephone. 

65. The method of claim 55 furftier comprising estimating, at the near end, the first 
parameter, the estimation of the second pammgter^eing performed o^ly during a time period 
when the first parameter estimated at the ne^ ^nd saiisfies a criteria. 

66. The method of claim 65 Wierein the firstfparameter com|)rises energy of the signal 
and the second parameter comprises spectral ckaractepstics of th^/^gnal. 

67. The method of claim 66 wherein the oniteria is satisfied only when the difference 
between the energy estimated at the far end and ifig/energy estimated at the near end is less than 
a threshold. 

68. Computer-readable media emJoodMing a program of instructions executable by a 
computer to perform a method for ripplic^Jmg locally a signal generated remotely, the method 
comprising: 

estimating a first parameter of the sitnal remotely; 

estimating a second parameter of the\signal locally, the second parameter being 
different from the first parameter; and 

modifying a second signal to replicat^the signal as a function of the estimated 
first and second parameters. 
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69. The computer-readable media of claim ^8 wherein the second signal comprises 
white noise. 

70. The computer-readable media of claim 68 ^herein the first parameter comprises 
energy of the signal and the second parameter comprises sfcectral characteristics of the signal. 
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7 1 . The computer-readable media of claim 70 wherein the modification of the second 
signal comprises scaling the secondWgnal as a function of the estimated energy, and filtering the 
second signal as a function of the estimated spectral characteristics. 



72. The computer-readable media of claim 71 wherein the second signal comprises 
white noise. \ 

73 . The computer-readable media of claim 7 1 wherein the estimation of the spectral 
characteristics comprises estimating filW coefficients which model the spectral shape of the 
signal, the filtering of the second signal Being a function of the estimated filter coefficients. 

74. The computer-readable mdpia of cImii 73 wherein tlte estimation of the filter 
coefficients comprises calculating autcK^oirelation coefficients, the filter coefficients being a 
function of the autocorrelation coeffi/ients.\ (] J 



75. The computer-readable media of clai!q^68wjirf^in the estimation of the filter 
coefficients comprises calculating/linear prefliction coefficients, the filter coefficients being a 
function of the linear prediction coefficients. \ / 

76. The computer-rea iable media ojf claim 68 further comprising estimating the first 
parameter locally, the estimation of the secoml parameter being performed only during a time 
period when the locally estimated first parameter satisfies a criteria. 

77. The computer-reaols^ble^a^dia of Alaim 76 wherein the first parameter comprises 
energy of the signal and the second parameter comprises spectral characteristics of the signal. 



78. The computer-readable media of cMim 77 wherein the criteria is satisfied only 
when the difference between the remotely estimateti energy and the locally estimated energy is 
less than a threshold. \ 

79. Computer-readable media embodyin^a program of instructions executable by a 
computer to perform a method for replicating, at a nqar, far end background noise of a signal 
generated at a far end, the method comprising: \ 



5 



15 



25 



estimating a first parameter of the far enld background noise at the far end; 
transmitting the first parameter and the siWal from the far end to the near end; 
estimating a second parameter different fiom the first parameter of the far end 
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background noise at the near end; and 
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modifying a noise signal to replicate the far end background noise as a function 
of the estimated first and second parataeters. 

80. The computer-readable pedia of claim 79 wherein the noise signal comprises 
white noise. 
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8 1 . The computer-readable meflia of claim 79 wherein the first parameter comprises 
energy of the far end background noise and the second parameter comprises spectral 
characteristics of the far end background no\se. 

82. The computer-readable mediabf claim 8 1 wherein the mbdification of the noise 
signal comprises scaling the noise signal as^a:'!^ the estimated ^ergy, and filtering the 
noise signal as a function of the estimate/speqtral charajcteristics. 



83 . The computer-readabl&media of claim 
characteristics comprises estimating Alter coefficients 
end background noise, the filtering (pf the noise 
coefficients. 




84. The computer-reada|)le 
coefficients comprises calculating 
function of the autocorrelation coeff 



estimation of the spectral 
which model the spectral shape of the far 
1 being a function of the estimated filter 



media of claim 83 wherein the estimation of the filter 
i utocorrelation coefficients, the filter coefficients being a 
cients. 
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85. The computer-readable"^rTe^ia of claiiA 84 wherein the estimation of the filter 
coefficients comprises calculating linear prediction coefficients, the filter coefficients being a 
function of the linear prediction coefficients. 

86. The computer-readable media of claim 79 Ifurther comprising estimating the first 
parameter of the background noise of the transmitted sign^ at the near end, the estimation of the 
second parameter at the near end being performed only <|uring a time period when the first 
parameter estimated at the near end satisfies a criteria. 

87. The computer-readable media of claim 86 wh^ein the first parameter comprises 
energy of the signal and the second parameter comprises spectral characteristics of the signal. 
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88. The computer-reamble media of claim 87 wherein the criteria is satisfied only 
when the difference between the enljrgy estimated at the far end and the energy estimated at the 
near end is less than a threshold. 
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89. A local receiver for replicating a signal generated by a remote transmitter, the 
local receiver adapted to receive the signal and a first parameter of the signal, the local receiver, 
comprising: 

estimation means for estir^ating a second parameter of^the signal different from 
the first parameter; and 

replication means for modil^^ng a second signal to replicate the signal as a 
function of the first and estimated second pairaipeters. 



90. The receiver of claim 89 wlieredn the second signaL^mprises white noise. 
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91. The receiver of claim 89 wherein 
signal and the second parameter comprises specM*al 



parameter comprises energy of the 
characteristics of the signal. 



92. The receiver of claim 91 wherein whe replication means comprises means for 
scaling the second signal as a function ^f the estimated energy, and filter means for filtering the 
second signal as a fimction of the estimated spectral characteristics. 

93. The receiver of claim 92 wrd^in the replication means comprises a noise source 
to generate the second signal. 

94. The receiver of claim 93 wherein the \oisQ source comprises a white noise 
generator. 

95. The receiver of claim 92 wherein the repWcation means comprises means for 
calculating autocorrelation coefficients for the signal, and nieans for generating linear prediction 
coefficients as a fiinction of the autocorrelation coefficients,\the filtering of the second signal by 
the filtering means being a fimction of the linear prediction Goefficients. 

96. The receiver of claim 89 wherein the esfimatrpn means comprises means for 
estimating the first parameter the of the signal at the receivek the estimation of the second 
parameter being performed only during a time period when the estimated first parameter at the 
receiver satisfies a criteria. 
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97. The receiver of ciaim 96 wherein the first parameter comprises energy of the 
signal and the second parameter cbmprises spectral characteristics of the signal. 

98. The receiver of claimi97 wherein the criteria is satisfied only when the difference 
between the energy estimated by the Ifstimation means and the energy received by the receiver 
is less than a threshold. 
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99. A near end receiver for replicating far end background noise in a signal generated 
by a far end transmitter, the near end receiver being adapted to receive the signal and a first 
parameter of the signal, the near end recedver comprising: 

estimation means for estirnatinga second parameter of the far end background 
noise different fi-om the first parameter oMie farbnd background m^ise; and 

replication means to moflify a noisa signal to replicate the far end background 
noise as a fimction of the first and estimatea seqond parameters^ 



1 00. The receiver of claim/99 wheiein the i 
to generate the noise signal. 



Kcation means comprises a noise source 
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101. The receiver of claim 100 wherein the noise source comprises a white noise 



source. 



1 02. The receiver of claim HP^J^ereinVthe first parameter comprises energy of the far 
end background noise and the second parameter qpmprises spectral characteristics of the far end 
background noise. 
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103. The receiver of claim 102 whereinlthe rephcation means comprises means for 
scaling the noise signal as a function of the estimated energy, and filter means for filtering the 
noise signal as a function of the estimated spectral ojiaracteristics. 
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104. The receiver of claim 103 wherein the estimation means comprises means for 
calculating autocorrelation coefficients for the far end background noise, and means for 
generating linear prediction coefficients as a function\of the autocorrelation coefficients, the 
estimated spectral characteristics comprising the linear prediction coefficients. 
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105. The receiver of claim 99 wherein the estmiation means comprises means for 
estimating the first parameter the of the signal at the receiver, the estimation of the second 
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parameter being performed onDy during a time period when the first parameter estimated at the 
receiver satisfies a criteria. 
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106. The receiver cff claim 105> wherein the firet^arameter comprises energy of the 
signal and the second pararneter conmriaes spectralc^^acteristics of the signal. 

107. Thereceiver ofclaim lOo wherein the criteria is satisfied only when the difference 



between the energy estimat 
is less than a threshold. 



d by the escymation means and the energy received by the receiver 
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